Changes in the gross body composition of the bank vole during postnatal development were investigated. The voles were divided into three groups (laboratory, out-door pen, terrain) depending on the environment in which they lived. The content of water, protein, fat and ash, as well as caloric values, were determined in the first two groups in the age from 1 to 70 days, and in the terrain group from 1 to 15 months. The mean body weight of voles reared in the laboratory and out-door pen increased in the studied period from approximately 2 to 18 g. The amount of water, protein, fat and ash in the first two groups was highly correlated with body weight. With the progressing age of voles reared in laboratory or out-door pen the water content decreased from ca 84 to 61%, and protein content from 60 to 40%, while fat content increased from 24 to 49%. The composition of fat-free biomass remained almost identical. In free-living voles the concentration of fat in the dry mass was very low and ranged from 10.4 to 14.0%. The content of protein and water decreased with age in a similar range. In the voles living in terrain the winter depression of body weight in the period from September till February was distinctly marked. This depression was caused by quantitative changes of all examined body constituents. The voles reared in laboratory and in out-door pen are very similar in respect of their body composition despite different conditions of life, while both groups differ significantly from free-living animals.
I. INTRODUCTION
Investigation of changes of principal body constituents in the animals during their postnatal development represents one link in the chain of studies on the biological productivity of animal. The period of postnatal development corresponds to intensive growth or prompt accumulation of the net production. The latter constitutes one of the elements in the process of energy flow, and corresponds to this part of assimilated energy which is incorporated into body tissues (P e t r usewicz & Macfadyen, 1970) . The net production in a population appears in effect of reproduction and growth of individuals. Hence the increase in body weight and chemical composition of this increase are principal factors for the production estimation. On the other hand, apart from numbers the production is the basic value for the whole balance of energy flow. In the investigations of the feeding chain important is not only the value of net production expressed in energy (kcal), but also its composition (water, protein, fat and mineral components), especially to the consumers at higher trophic levels.
The bank vole, Clethrionomys glareolus (S c h r e b e r, 1780) was selected for the investigations, since this species dominates in the forest ecosystems of Europe, and is the subject of broad ecological studies. Especially the productivity and regulatory mechanisms in the vole populations were investigated (Petrusewicz et al., 1968 ; B u j a 1-ska & Bobek, 1969) . Several bioenergetic parameters, such as metabolism and thermoregulation of bank voles were measured (Grodziński, 1961; Grodziński & Górecki, 1967; Górecki, 1968) , as well as digestibility and assimilation of natural foods (Drożdż, 1968) . The obtained data permitted for constructing the energy budget of the bank vole and estimating the energy flow through its population (Grodziński et al., 1970) .
The present study was aimed at the investigation of bioenergetics of individual development and finding out differences in the process of formation of net production in bank voles living in different environmental conditions: in laboratory cages, in the out-door pen and in terrain. It was also attempted to ascertain in what degree the data on the body composition of voles obtained in the laboratory are valid for free-living animals.
II. MATERIAL AND METHODS
The changes in gross body constituents (GBC) were analysed in C. glareolus during its postnatal development. The voles were divided into three experimental groups: (1) reared in the laboratory, (2) living in seminatural conditions in out-door pen, and (3) animals from natural habitats. The animals of the first two groups were captured in the Niepolomicka Forest (50°07'N, 20°23'E) in autumn 1969 into live traps. The voles of the first group were kept in laboratory conditions at 12-hr light rhythm and at 20°C, and were fed ad libitum with wheat and oats, tree-seeds (oak, ash, small-leaved lime), vegetables (carrot, beets) and milk.
The second group was reared in an out-door pen, 15 m 2 in area, with two walls made of net. Ten Howard houses (Howard, 1949) were dug in there and in November 1969 twenty adult bank voles (10 c? cf and 10 $ $) were placed. The animals were supplied with food in excess, identical as in the laboratory group, and with water. In summer the pen was sowed with a mixture of grass, and in winter covered with a thick layer of dry leaves. The date of birth of every litter was noted and the animals in a definite age were taken out of the nests, 15-day-old voles being labelled in order to catch them in a definite age. In late autumn and winter the number of animals was around 20 individuals, but in summer their density amounted in some periods up to 50 animals. The period of reproduction in the pen lasted from the middle April until the end of August.
The voles of the terrain group were caught into snap traps using the »Stan-dard Minimum« method (Grodziński, Pucek & Ryszkowski, 1966) . Some trappings were also carried out on a trap line. The whole material of the terrain group was collected from September 1970 till July 1971. In the period from September till December the animals were trapped every month, laterevery second month. The youngest animals obtained during trappings were one month old. The age of voles was estimated with the accuracy up to one month by measuring the length of M x roots with micrometric calipers (Pucek  & Zejda, 1968; Lowe, 1971) . For estimating the age until third month of life of voles the shape of the tooth was taken into consideration (Mazak, 1963) . The changes in body composition of this group of voles were analysed in age classes and in the year cycle.
The laboratory animals were divided into 7 age classes (1, 3, 6, 10, 20, 30 and 50-70 days), and those reared in the pen into 6 age classes without 30-day-old voles. The free-living animals were separated into 9 age classes (1, 2, 3, 4, 5, 6-7, 8-9, 10, 11-15 months) (Tables 2, 4 and 5). In each class the body weight was determined in 9 to 20 individuals. In the animals reared in the laboratory and out-door pen only those litters were used which included 4 to 5 newborn. The content of water, fat, piotein and ash was determined in each vole. Immediately after killing the animals were weighed, their abdomen opened and the content of excised stomach was washed out, then dried on blotting paper. The csrcasse were dried at 60°C in a vacuum oven to a constant weight. The dried tissues were minced in a homogenizer with rotating blades, then additionally ground in a porcelain mortar in order to obtain uniform material. The water content was calculated from the difference between fresh and dry body weight.
Fat was estimated in a Soxhlet apparatus by extracting dried tissue samples with diethyl ether (Sawicka-Kapusta, 1968). Nitrogen was determined by Kjeldahl method. The amount of protein in vole body was calculated by multiplying total nitrogen of the dry mass by 6.25. The content of ash was estimated from the samples combusted in a muffle oven at 600°C. The sample size was approximately 0.2 g in the youngest age groups, and up to 1.5 g in older animals. From the above determinations the content of protein, fat and ash was calculated in relation to the dry mass. The composition of fat-free biomass wass also computed.
The caloric value body was estimated by combusting a sample of dry mass in a calorimetric bomb (Górecki, 1965) . The animals belonging to the youngest age classes were combusted as a whole, while 1-1.5 g samples were prepared from older ones. From calorimetric determinations the caloric value of dry mass was calculated, as well as caloric value of ash-free dry mass and ash content.
Altogether 302 animals were analysed, including 96 animals reared in the laboratory, 55 in the out-door pen and 151 from the terrain group. Statistical analysis of the material concerned calculation of the mean, standard deviation, standard error and coefficient of variability in °/o. For the calculation of correlation the rectilinear regression was also employed, and significance of differences was ascertained by Student t-test.
III. RESULTS

Changes in Gross Body Composition of Voles Reared in Laboratory Conditions
The mean body weight of voles increased during 70 days of life from 2.1 to 17.4 g ( Table 2 ). The variability of weight for all age classes amounted on the average to 16.5°/o, and was the smallest in 1-and 30-day-old voles ( Table 2) . During the first three days of life the weight Table 1 Regression equations (Y) and correlation coefficients (r) between body weight and its principal expressed in g of biomass in three studied groups of voles. of voles changed only negligibly, while fast growth was observed between 3 and 6 day of life, when the animals gained 0.55 g/day, and the fastest -between 20 and 30 days, when the mean daily increase amounted to 0.70 g. Afterwards the rate of growth decreased ( Table 2 ). The mean growth rate in this group of voles was 0.34 g/day up to 20 day of life, and 0.22 g/day for the whole studied period. The amount of water, protein, fat and ash are highly correlated with body weight (Fig. 1) . In all cases the correlation coefficients r are very high and amount on the average to 0.96 (Table 1 ). The relationships between body weight and the content of water, fat, ash and protein presented in the form of regression equations are shown in Table 1 . 
Item
1
The content of water in the vole body decreased with age and body weight increase. The highest water content was in the youngest animals -84.5%, and later this value graduallly decreased to reach 61°/o in the age of 70 days ( Table 2 ). The relative water content in the individuals of a given age class was very similar and showed only slight variability (Table 2) .
Protein content in the dry body mass decreased rather conspicuosly during postnatal development. In 1-day-old animals the content of protein amounted to 63%, in 6 to 20-day-old it was fairly constant around 58%, and in 70-day-old the level of protein decreased to approximately 40% (Table 2) .
On the other hand, the amount of fat increased with age. Percentage contents of fat and protein were always related: increase of one parameter was associated with the fall of the second one. The mean fat content determined for the whole material ranged from 25 to 49% Table 3 Energy values of the body of voles reared in the laboratory and in out-door pen in different age classes (each value represents mean of 4-5 animals). (Table 2 ). Fat concentration in the vole body is more changeable than any other body constituents. The coefficients of variability are high and range in different age classes from 14.7 till 40.0% ( Table 2 ). The relative content of ash in dry mass of tissues of the examined animals was rather constant and comprised within 10.2% in one-day-old voles to 8.8% in 70-day-old ones. In the voles of remaining age classes the ash content was around 9.0%. The content of mineral constituents in voles of the same age showed only small variability (C. V. equal to 9.7% on the average) ( Table 2 ).
The energy values of the body of voles reared in the laboratory were within the range of 5562 to 6600 cal/g of dry mass. The caloric values of ash-free dry weight were slightly higher -by 600 cal for all age classes on the average (Table 3 ). The lowest energy values were shown by 1-day-old animals, and the highest -by the oldest ones. In the age between 3 and 30 days the values were similar and oscillated around 6160 cal/g.
.< r-; The composition of defatted vole tissues also changed in the postnatal development. In the fat-free biomass (FFB) not only quantitative proportions of particular body constituents were altered but even the direction of changes was reverse ( Table 6 ). The relative content of water in FFB decreased with age from 87.8 to 75.3%. The content of protein and ash significantly rose during growth of voles: protein by almost two times (from 10.2 to 18.9%), and ash by almost three times (from 1.5 to 4.3%) ( Table 6 ).
Changes in Body Composition of Voles Reared in Out-door Pen
This group of animals increased their body weight from 2.2 g at birth to 18.4 g at 70 days of life. The variability of body weight between individuals of the same age was relatively small (Table 4) . During the first three days the weight of voles remained almost constant (2.2 to 2.3 g). The fast growth rate was observed between 3 and 6 days (the mean increase 0.88 g/day). The mean growth rate to 20 day of life amounted to 0.30 g/day, and to 0.24 g/day for the whole period (Table 4).
The regression equations are calculated for the relationship between body weight and the contents of water, protein, fat and ash (Table 1) .
Water content in the body of this group of animals changed considerably during growth. The water content in grams is highly correlated with body weight (r = 0.998) ( Table 1 ). The highest water content was found in the tissues of youngest animals -83.2%, while at 70 days the value of 64% was observed. The relative water content within the same age class was similar and showed very small variability, as indicated by very low values of variability coefficient (from 0.8 to 6.7%) ( Table 4) .
The content of protein decreased with growth of animals from 59.8 to 44.6%. The most marked fall was observed in the period from 3 to 6 days of life (Table 4) .
The content of fat in the postnatal development of voles reared in the out-door pen changed in reverse direction in comparison with protein. The percentage of fat in the vole body increased from 28.5 in 1-day-old animals to 43.5 in 70-day-old ones. The most intense increase of fat content in the dry mass occurred between 3 and 6 day of life. Similarly as in voles reared in the laboratory the variability in fat content was very high -the mean C. V. = 29.1% (Table 4) .
Ash was the most stable component of the vole body. Its content ranged within narrow limits from 8.3 to 10.8% (Table 4 ).
The caloric values of dry tissue weight were comprised between 6209 and 6718 cal/g, while the energy values of ash-free dry mass were slightly higher and on the average amounted to 7077 cal/g, without significant age-dependent variability (Table 3) . After removal of fat the relationships between remaining body constituents were altered. The defatted biomass showed a rise of protein content with age, from 10.5% in the newborn to 19.0°/o in 70 day-old animals. Also the content of mineral constituents increased over two times from 1.9 to 4.4°/o. Similarly as in voles reared in the laboratory the water content decreased from 87 to 76°/o (Table 6 ).
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Body Composition of Voles Trapped in Natural Habitats
The examined free-living voles were considerably older than the other two groups. The youngest animals trapped in terrain were in the age of one month. For this reason the voles of this group can be compared with the other groups only within age classes of 30 and 70 days. Other age classes were investigated to find out whether the free--living animals reach the high degree of fatness characteristic for voles reared in laboratory and in out-door pen. The mean body weight of free--living voles increased from 14 g in 1-month-old to 21 g in 15-months old. The fastest growth rate was observed in young animals: between one and two month body weight gain was 4 g on the average. Between Table 6 Percentage composition of fat-free biomass of voles from the laboratory and out-door pen (number of examined individuals in particular age classes given in brackets). 4 and 9 month of life a decrease of body weight was observed in 7 month-old voles. This was caused by winter depression, since all voles aged 4 to 7 months were trapped in winter ( Table 5 ). The amounts of water, protein and fat are highly correlated with body weight (r=0.9). A slightly lower correlation coefficient was found for ash content ( Table 1) .
Body Age in days composition
The concentration of water in vole body decreased with age. The highest level of water was found in one-month-old animals -75.1%. In subsequent months water content decreased to 70.5% in 5-months--old voles and remained on this level to the end of the period of investigations ( Table 5) .
The content of protein in voles aged 1 to 15 months ranged from 71.2 to 75.4% showing a trend of decrease (Table 5 ). The lowest content of protein was found in the oldest animals in the age of 10 or 15 months -around 71% (Table 5) .
The relative content of fat in the tissues of free-living voles was low in comparison with the two other groups and remained within rather narrow limits from 10.4 to 14.0%. The highest fat content was found in 4 and 15-month-old voles (14.0%), the lowest -in 6-7 month old animals (10.4%) ( Table 5 ).
The content of mineral constituents in free-living voles was rather constant and ranged from 11.1 to 13.8% in different age classes. The lowest values were found in 1 and 2-month-old voles (11.3%). In further age classes the content of ash was similar -around 13.2% on the average (Table 5) .
The composition of fat-free biomass of this group showed smaller changes than the composition of the whole body as expressed in per cent of dry mass. The water content decreased in this case from 77.5 Table 7 Percentage composition of fat-free biomass of voles from the terrain (number of examined individuals in particular age classes given in brackets). (Table 7) . The concentration of protein rose from 19.1% in one-month-old voles to 22.2% in 5-month old ones. Later it remained fairly constant around 21.8%. The ash content in the defatted biomass increased from 2.6 to 4.1% during 5 months of life and then it remained constant (Table 7) .
Seasonal Changes of Body Constituents in Free-living Voles
It was observed that both biomass and principal body constituents underwent certain fluctuations during the year. The mean body weight of all voles from the terrain was comprised within 14.4 and 21.7 g. The lowest body weight was observed in February and the highest in May (Fig. 4) . The winter depression of body weight, between September and February, was well marked (Fig. 4) . The increase of body weight occurred in March leading to the level of approximately 22 g in May.
After comparison of body weights in the period October-February with weights of voles in the remaining months, it appeared that the differences are statistically highly significant (t = 5.08, P<0.001). The coefficients of variability of body weight are rather low and amount on the average for all months to 12.2°/o, but in May and July are exceptionally high (36.6 and 24.8°/o) due to the presence of a large number of young animals in the analysed sample. Seasonal changes of water content were distinctly marked in the year cycle. The water content decreased from 73.3 € /o in September to 70.7% in March. The lowest amount of water was found in winter, between November and March, when a fairly constant level of 70.4% on the average was observed (Fig. 4) . After March the amount of water abruptly increased to reach the maximum in July -75°/o. The values of water content in the vole body in the period from November till March differ very significantly from the remaining months (t = 6.27, P< 0.001). Within each month the coefficients of variability of water content are very low and do not exceed 3°/o.
Despite the fact that changes in the fat content were small the curve of body fatness of voles showed a distinct peak in March (14.6°/«). The lowest amounts of fat were found in November and December (around 11%), and then a rise to the maximum occurred. In summer again a decrease was observed to the value of 11.7% (Fig. 5) . The maximum body fatness in March appears to be related to the preparation of animals to reproduction. The differences between the maximum amount of fat in March and minimum in November are statistically highly significant (t = 3.913, P<0.001). When comparing body fatness of voles in March in relation to February and May the differences are on the borderline of significance (P=0.05). Seasonal changes in the fat content were accompanied by changes in protein content. Similarly to the previous groups the changes were inversely related. Similar concentration of protein was shown by voles in autumn and spring: in September and May 75% on the average. The highest percentage of protein was observed in voles trapped in July -75.6%. Since September the protein content in vole body decreased to the minimum in March -around 69% (Fig. 5) . The differences in the protein content between March, when the minimum occurred, and May, July, September and November are highly significant (P<0.001), and less significant in comparison with the remaining months (P<0.05 and P<0.01).
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The level of mineral constituents depended also on the season. The highest concentration of ash was found in December (14.3%), when the sample contained only adult animals, and the lowest in July (11.0%) when a large number of young animals was present (Fig. 5) .
The discussed changes of principial body constituents in the free--living voles in two aspects of age-dependent and season-dependent variability demonstrated a strong effect of both these factors on body composition. The consideration of changes in GBC of animals living in natural conditions should include the effect of both factors. For
Changes of Body Composition of Voles in Cohorts
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this reason the free-living voles were divided into three cohorts depending on their age: 1. Animals born in August and September -2. Animals born in June and July -K 2 3. Animals born in May -K 3 .
Since in all voles the decrease of body weight was observed from September the changes of principal body constituents were also analysed from September (Figs 6-9 ). The cohorts and K 2 showed similar body weight in September, around 16 g, while the voles belonging to the third cohort K 3 were heavier and their biomass amounted to 20.4 g. The body weight decreased very markedly till February. In cohort this decrease amounted to 3 g, in K 2 to 2.8 g and in K 3 to as much as 5 g. From February till March a rise of body weight by approximately 6 g was observed in all cohorts (Fig. 6) . After March the data are available for only the second cohort in which body weight increased (Fig.  7) . The fat content in the period from September to December remained at the level of 11.5% with larger variations in K 2 cohort. Since
December the rise of fat content was visible in all groups, with the maximum observed in March (Kj -13.6%, K 2 -16.2%, K 3 -14.3%) - (Fig. 8) . creased from September till March by a few per cent. In the second cohort, for which the data are available until May, a rise of protein content is observed (up to 74.3 8 /o) (Fig. 9). IV. DISCUSSION
Age-dependent Changes in the Vole Body Composition
General regularities of changes in body composition of animals were at first described byArmsby, Moulton & Murray for cattle (after B 1 a x t e r, 1966). Fat exerts the highest effect on the percentage content of other body constituents. The fat content considerably increases during postnatal development, while at the same time relative content of water and protein decreases, and of ash shows small changes. In relation to fat-free biomass the relative content of water decreases, and protein and ash increases in the postnatal development. This general trend of changes in body constituents in grownig animals was also observed in small mammals (Bailey et al., 1960 ; Myrcha & Wał-kowa, 1968; B ris bi n, 1970).
The range of body weights and curves of growth of bank voles living in the laboratory and in out-door pen are within the limits reported for this species by other authors (S v i r i d e n k o, 1959; P e t r o v, 1961; Mazak, 1962; Drożdż, 1965) . The growth rate of these two groups of bank voles found in the present study is similar to that reported by Pearson (1962) and Sviridenko (1959) . Both the gross body •composition of bank vole expressed in percentage of dry weight, and retention of particular constituents in grams, are in agreement with the trend of changes and with absolute values reported for the laboratory mouse and common vole. Similarly the index of physiological age, i.e. the ratio of protein to water observed in bank vole in the range from 0.120 to 0.303 is very close to that found in the cited above rodent species (Bailey et al., 1960; Sawicka-Kapusta, 1970; Drożdż et al., 1972) . The composition of fat-free biomass reaches constant values in the bank vole similarly as in laboratory mouse and vole of 50-70 .days old (Bailey et al., 1960; Drożdż et al., 1972) . In two months old voles from the terrain the composition of fat-free biomass is similar to that found in voles of the same age reared in laboratory and out-door pen, and remains constant in older animals (Tables 6 and 7) . Slightly different composition of fat-free biomass in the period from 5 to 9 months of life is related to winter depression of body weight and accompanying changes (Table 7) . Fig. 4 ). Since the winter depression of body weight is accompanied by increased content of fat and decreased content of water, it may appear that water is responsible for the reduced weight. For a free-living vole of the mean body weight 20.42 g it was calculated that winter depression of body weight amounting to 5.07 g includes the decrease of water content by 4.0 g, protein by 1.06 g and ash by 0.06 g. At the same time fat increases by barely 0.05 g. For a vole of the same body weight it was calculated that increase of weight between February and March includes simultaneous rise of all body constituents.
It is clear that winter depression of body weight is the result of significant changes in all body constituents. The most important are protein and water while the remaining components (fat and ash) occurring in smaller amounts exert a smaller effect on the total body weight of voles.
Gross Body Composition of Voles Reared in Laboratory and in Out-door Pen
From the data on body composition of both groups of voles it appears that despite different conditions of their postnatal development they show several similarities. The curves of growth from 1 to 70 days are almost identical for both groups. The body weights differ only slightly -by 5.4% on 70 day (Tables 2 and 4 ). The course of changes of all principal body constituents is very similar in both groups (Tables 2 and  4 ). The direction of changes in the concentration of protein and fat in the dry mass of voles reared in laboratory and in out-door pen is the same, although absolute values are slightly different. The voles reared in the pen have always slightly more fat than laboratory voles (Table 4 ). Si- milarly as with changes of body weight and water content in vole body also in case of fat distinct changes occur in the age of 3 to 6 days. In this time an abrupt increase of fat and decrease of protein content are observed. In voles reared in the laboratory the changes of both investigated components are more uniform (Tables 2 and 4 ). As shown in Table 8 the body weight and composition of voles reared in the labora-lory and in pen are in principle identical when expressed in grams of biomass. Concentration of water, protein and ash in fat-free biomass in both groups differ by less than 1 % (Table 6 ). For the two compared groups of voles the index of physiological age is comprised within 0.11 to 0.25 -hence it is almost identical (Fig. 10) . From the comparison of changes of body constituents during postnatal development of voles it is clearly visible that both groups -living in the laboratory and in the pen, do not show any significant differences in the process of formation of net production despite extremely different conditions of the environment. The two habitats differed drastically in respect of climate (temperature, humidity, light rhythm), home range and possibility of nest building. They were similar only in respect of food which had the same composition and was supplied ad libitum. In BODY WEIGHT, g Fig. 11 . Relationship between the index of physiological age and body weight of free-living voles.
these two types of environment there developed two groups of animals very similar in respect of gross body composition. The quality of food in the pen and cages was the same, hence it appears that the availability of food given in excess was the main factor modifying vole body composition.
Comparison of Body Composition of Voles Reared in Laboratory and in Out-door Pen with the Terrain Group
It is more difficult to compare the two above discussed groups with free-living voles. The voles trapped in terrain are considerably older than those reared in laboratory and in out-door pen, and the estimation of age was possible with the accuracy of one month (Mazak, 1963; Pucek & Zejda, 1968; Lowe, 1971) . Only one and two months old voles can be compared with two last classes (30 and 70 days old) reared in laboratory, and with 70-day-old ones reared in the pen. Despite the fact that voles reared in the pen were the first generation of free-living animals, their body composition was almost identical with that of voles reared in laboratory. They differed considerably from voles trapped directly in the forest. The voles from the terrain contain less fat but more protein, and slightly more ash and water (Tables 2, 4 and Table 8 Increase of principal body constituents of voles from the laboratory or out-door pen during 70 days of life, expressed in g of biomass (number of examined individuals given in brackets). 5). The difference in the body composition of 30-day-old voles from the laboratory and from the forest is great. Even the oldest 15-months-old animals from the terrain do not reach the level of fat observed in 30--day-old voles from the laboratory or from the pen. The content of fat in their body constitutes approximately 1/3 of fatness of voles from the laboratory or from the pen. The body weight of voles reared in the laboratory or in the terrain is in principle similar: 15.6 g of 30-days-old from the laboratory and 14.0 g from the forest, while the animals reared for 70 days or trapped when 2-months-old are almost identical (Tables 8 and 9 ). At the same time they show considerable differences in the composition of biomass. The amount of fat deviates most significantly: 30-days-old voles reared in the laboratory contain 1.9 g more fat in relation to the individuals from the terrain, and at 70 days the difference amounts to 2.8 g. Also large differences occur in respect of water content; for example 70-days--old vole from the terrain contains 2.7 g more water and 0:8 g more protein in comparison with the animal reared in the laboratory. The level of ash is lower by 0.14 g on the average in the voles from the terrain (Tables 8 and 9 ). The percentage composition of fat-free biomass is similar in all groups within the comparable age classes (Tables 6 and  7 ). All the components of defatted biomass increase during the whole period of investigations of voles reared in the laboratory and in the pen. At the age of 50-70 days the composition of fat-free body reaches a stable level. In two months old voles from the terrain the composition of fat-free biomass is constant and in older age classes show only small changes. Table 9 Increase of principal body constituents of voles from the terrain during 15 months of life expressed in g of biomass (number of examined individuals given in brackets).
Age in months (N)
Body composition 1(10) 2(16) 3 (11) 4 (14) 5 (28) The caloric value of the animal body depends mainly on the amount of fat, hence the values found for the voles reared in the laboratory and out-door pen are conspicuously higher (by approximately 700 cal/g) than those of terrain voles (Table 3) .
For ecological studies differences and similarities of the examined groups of voles are important. Majority of bioenergetic investigations are carried out on the animals deriving from the laboratory stock. The animals from the terrain are easily available only after reaching the age of one month (Petrusewicz et al., 1968 ; B o b e k, 1971). The age structure of the sample can be estimated only after trapping. For the estimation of net production of free-living population the data obtained on the animals reared in the laboratory or out-door pen are useless, because both growth, caloric values of the body and its composition are different. The animals born in the laboratory or in out-door pen cannot be used for bioenergetic studies on body caloric values, metabolism rate, and majority of feeding experiments. Of course this does not exclude the use of these animals in the investigation of certain physiological parameters showing low variability and independent of conditions of life.
